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Abstract
Eggplant is one of the most cultivated species in the Romanian greenhouses, after tomatoes, bell pepper and cucumbers crops. In the greenhouses the soil temperature  is favorable for appearance and development of soil 
borne pathogens Verticillium dahliae  (20 - 24°C) and Fusarium oxysporum f. sp. melongenae (24 - 28°C). Ten foreign 
and local cultivars of eggplants (Morsica F1, Daniela, Surangy F1, Belona, Andra F1, Estelle F1, Sharapova F1, Madrid 
F1, Luiza and Aragon F1) were studied. A part of them presented high yield (Aragon F1, Surangy F1, Daniela) and 
tolerance to Verticillium wilt and Fusarium wilt (Daniela and Belona). The most susceptible to Verticillium dahliae 
are Madrid, Sharapova F1, Estelle F1 and Aragon F1. The romanian cultivars Daniela and Belona are less sensible to Verticillium dahliae. Most cultivars are resistant to Fusarium oxysporum f.sp. melongenae: Morsica F1, Daniela F1, 
Surangy F1, Belona, Andra F1, Estelle F1 and Madrid F1.
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Introduction
Eggplant is one of the most cultivated species 
in the Romanian greenhouses, after tomatoes, bell pepper and cucumbers crops. In the greenhouses 
the soil temperature  is favorable for appearance 
and development of soil borne pathogens 
Verticillium dahliae (20 - 24°C) and Fusarium 
oxysporum f. sp. melongenae (24 - 28°C) (Costache 
et al., 2007). The pathogen is a soil colonizer, 
surviving by mycrosclerots up to 14 years in the 
absence of the host (Roşca and Iacomi, 2012). 
Verticillium wilt have an extremely wide host 
range and can survive in soil and plant debris for 
several years. Temperatures between 21° and 25° 
C favor disease development. Verticillium enters 
plants through root wounds caused by cultivation, 
secondary root formation and nematode feeding 
(Conn et al., 2006). 
After the intensity attack of  Verticillium dahlie 
the cultivars are gruped: imune (0%), resistant 
(0.1 - 10%), slighlty resistant (10.1 - 25%),  slighlty 
susceptible (i = 25.1 - 50%); highly susceptible (i 
> 50.1%) (Neshev et al., 1997). There is very little 
genetic resistance available to Verticillium disease 
in eggplant (Sally et al., 1996). Resistant varieties 
at Verticillium wilt are Black Beauty, Pusa Purple 
Long and Florida Market (Chen and Li, 2000).
Soil-borne pathogens and pests such as 
Verticillium, Fusarium and Meloidogyne spp. may 
cause yield losses of up to 78% in production 
areas infested with Verticillium wilt (Bletsos 
et al., 2003). Disease prevalence and severity 
of Fusarium oxysporum f. sp. melongenae were 
determined as 42.1 % and 18.5 % in greenhouses; 
33.5 % and 15.1 % in field, respectively (Altınok 
and Süleyman, 2006).
Vegetable production by grafting on resistant 
rootstocks has become a common practice to 
control soil-borne pathogens, especially for the 
cultivation of eggplant in greenhouses in Japan, 
Korea, China and some other Asian and European 
countries (Lee, 1994; King et al., 2008). Hikyaku 
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F1 (Solanum melongena) is a rootstock for grafting 
eggplants recommended to be used especially in 
fields infested with vascular disease; it confers 
rusticity and force to the graft; it has a vigorous 
growth even under low temperatures conditions, 
being recommended for cooler areas or to be 
planted in early spring (Bogoescu and Doltu, 
2015).
Aims and objectives
The research aimed to study the behavior of 
10 romanian and foreign cultivars to the soil borne 
pathogen attack under high plastic tunnels.
Material and methods
Biological material was represented by the 
following cultivars: Morsica F1, Daniela, Surangy 
F1, Belona, Andra F1, Estelle F1, Sharapova F1, 
Madrid F1, Luiza and Aragon F1. There were 
evaluated the yield and attack frequency and 
severity of soil borne pathogens (Verticillium 
dahliae and Fusarium oxysporum f. sp. melongenae). 
The experiment was carreid out on 2015, in the 
greenhouse of Reasearch Development Institute 
for Vegetable and Flower Growing Vidra. Planting 
date May 20, 2015, plant desnsity 33000 plants/
ha.The experiment was designed on randomised 
Table 2. Evaluation of soil borne pathogen attack on eggplant cultivars
Cultivars
Attack frequency (%) Attack severity (%)
Verticillium 
dahliae Fusarium oxysporum Verticillium dahliae Fusarium oxysporum
Morsika F1 6.2 0 2.5 0
Daniela F1 0 0 0 0
Surangy F1 0 0 0 0
Belona  F1 0 0 0 0
Andra  F1 9.1 0 3.4 0
Estelle F1 27.5 0 12.8 0
Sharapova F1 36.2 2.5 11.8 0.9
Madrid F1 37.5 0 15.9 0
Luiza 17.8 3.7 5.3 1.2
Aragon F1 21.1 7.5 6.9 2.8
Table 1. The eggplant yield 
Cultivar No.fruit/ plant
Average weight 
of fruits (g)
Yield
(kg/plant) 
Relative
yield
Differences
+/-
Difference 
significance
Morsica F1 8.2 391.1 3.21 105.90 + 0.18 -
Daniela 10.3 387.9 3.99 131.68 + 0.96 ***
Surangy F1 10.9 395/0 4.30 141.91 + 1.27 ***
Belona 6.4 225.8 1.44 47.52 - 1.59 ooo
Andra F1 7.6 280.9 2.19 72.27 - 0.94 ooo
Estelle F1 11.2 225.3 2.52 83.17 - 0.51 -
Sharapova F1 7.7 350.7 2.70 89.11 - 0.33 -
Madrid F1 6.5 325.9 2.12 69.97 - 0.91 ooo
Luiza 5.8 462.2 2.68 88.44 - 0.35 -
Aragon F1 8.7 587.5 5.11 168.64 + 2.08 ***
Average 8.3 363.2 3.03 100.00 - -
LSD 5% 0.554
LSD 1% 0.611
LSD 0.1% 0.738
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complete blocks, in 4 replicates. The number of 
plants analised was 10 plants/plot.
The plants were naturally infected and the 
incidence and severity were estimated at the end 
of the vegetation (September 20). 
The severity attack of  Verticillium dahlie and Fusarium oxysporum f. sp. melongenae was 
estimated based on injury index: imune ( 0%), 
resistant (0.1 - 10%), slighlty resistant (10.1 - 
25%),  slighlty susceptible ( 25.1 - 50%); highly 
susceptible ( > 50.1%).
Results and Discussion
The highest number of fruits/plant were 
obtained from the cultivars Estelle F1 (11.2), 
Surangy F1 (10.9), Daniela (10.3), Aragon F1 (8.7) 
and Morsica F1 (8.2) (Tab. 1).
The average weight of fruits varied between 
587.5 g (Aragon F1) and 225.3g (Estelle F1).
The highest yield were obtained with Aragon 
F1 (5.11kg/plant), Surangy F1 (4.35kg/plant) and 
Daniela (3.99kg/plant). 
The most susceptible to Verticillium dahliae, 
with high attack frequency, are Madrid (37.5%), 
Sharapova F1 (36.2%), Estelle F1 (27.5%) and 
Aragon F1 (21.1%). Daniela F1, Surangy F1 and 
Belona F1 are immune, Morsica F1, Andra F1, Luiza 
and Aragon F1 are resistant (2.5%, 3.4%, 5.3% 
and respectively 6.9% attack severity) Estelle F1, 
Sharapova F1 and Madrid F1are slightly resistant 
(12.8%, 11.8% and 15.9 % attack severity; Tab. 2).  
Most cultivars are immune to Fusarium 
oxysporum f.sp. melongenae: Morsica F1, Daniela 
F1, Surangy F1, Belona, Andra F1, Estelle F1 and 
Madrid F1. Sharapova F1, Luiza and Aragon F1 are 
resistant (0.9%, 1.2% and 2.8% attack severity).
Conclusions
The best yield were obtained with Aragon F1 
(5.11kg/plant) with resistance to Verticillium wilt and Fusarium wilt.
The romanian cultivar Daniela has a good 
yield (3.99kg/plant) and is immune to Verticillium 
wilt and Fusarium wilt.  Also, Luiza and Andra F1 are resistant to Verticillium wilt. 
Daniela F1, Surangy F1 and Belona F1 
are immune, Morsica F1, Andra F1, Luiza and 
Aragon F1 are resistant with low attack severity 
Verticillium dahlie, Estelle F1, Sharapova F1 and 
Madrid F1are slightly resistant.
Most cultivars are immune to Fusarium 
oxysporum f.sp. melongenae: Morsica F1, Daniela 
F1, Surangy F1, Belona, Andra F1, Estelle F1 and 
Madrid F1. Sharapova F1, Luiza and Aragon F1 are 
resistant with low attack severity.
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